
Letter to the Editor

Delayed mammalian meat-induced anaphy-
laxis due to galactose-a-1,3-galactose in 5
European patients

To the Editor:
In 2008, severe anaphylactic reactions after first infusion of

cetuximab were reported for the first time.1 These episodes went
against the idea that an allergic reaction needs previous contact
with the allergen to develop sensitization. The authors demon-
strated that preexisting specific IgE (sIgE) antibodies to galac-
tose-a-1,3-galactose (a-gal) were responsible for the reactions.1

The a-gal epitope is a well-known antigen widely expressed on
tissues of nonprimate mammals and capable of inducing specific
IgG and IgM antibodies in those species that do not express it, hu-
mans among them.2 After the identification of a-gal-sIgE, a few
cases of anaphylaxis, angioedema, and urticaria related to this
oligosaccharide moiety have been described.3-5 The clinical syn-
drome corresponds to a delayed hypersensitivity reaction that oc-
curs 3 to 6 hours after the consumption of mammalian red meat.
Additional features in these patients are the presence of sIgE to
unrelated allergens such as cats,6 dogs, and parasites.7 Moreover,
a characteristic geographical distribution within the United States
was demonstrated.1,8,9 Intriguingly, tick bites seem to underlie
many cases of a-gal sensitization and the subsequent geographi-
cal differences in its prevalence.9 To the best of our knowledge,
only 2 patients with possible a-gal sensitization have been de-
scribed in Europe until now.4 In these cases, however, the pres-
ence of a-gal-sIgE was not demonstrated and the diagnosis was
based on intradermal tests with a beef extract and/or cetuximab.4

Here we present 5 cases of delayed anaphylaxis to red meat
in Europe (northwestern Spain). In these cases, a-gal-sIgE was
demonstrated. Skin prick tests (SPTs) with a beef extract were
positive, and inhibition experiments showed that beef-sIgE
positivity was due to a-gal sensitization. Most patients reported
a history of tick bites.

The 5 patients (4 males; Table I) were referred after several ep-
isodes of supposedly idiopathic anaphylaxis to the Allergy
Clinics of Hospital Lucus Augusti (Lugo, Spain) (patients 1-4)
andHospital Cl!ınico Universitario of Santiago (Santiago de Com-
postela, Spain) (patient 5) from August 2010 to January 2011. All
patients reported repeated (>3) episodes of anaphylaxis several
hours after eating beef and pork meat. All but 1 patient (patient
2) confirmed that they had been bitten by ticks in the previous
months. One patient spontaneously suggested that his problems
with meat had begun 2 weeks after having been bitten by a tick.
SPTs to a panel of commercially available common inhalant
and food allergens (Dermatophagoides pteronyssinus, Phleum
pratense pollen, milk, egg, peanut, prune, shellfish, fish, Anisakis
simplex, and beef meat) (Bial-Ar!ıstegui Laboratory, Bilbao,
Spain) were performed in all cases. For the beef extract, raw
beef was blended with PBS at pH 7.5 and extracted by magnetic
stirring in agitation for 2 hours at 48C. The sample was centri-
fuged at 7000g and then dialyzed against distilled water. The di-
alyzed extract was filtered by using a 7-kDa pore-size cellulose
membrane and was lyophilized and dissolved in glycerinated
buffered saline solution at 20 mg/mL. In addition, an SPT to ce-
tuximab (Erbitux; Merck SL, Madrid, Spain) (5 mg/mL) was per-
formed. sIgE to commercial allergens (beef, pork, lamb, rabbit,

TABLE I. Patient characteristics

Patient no.

1 2 3 4 5

Sex Male Female Male Male Male
Age (y) 44 86 41 26 62
Clinical syndrome Delayed anaphylaxis Delayed anaphylaxis Delayed anaphylaxis Delayed anaphylaxis Delayed anaphylaxis
Onset of symptoms (h) >3 4-6 3-5 3 4-5
History of tick bites Yes No Yes Yes Yes
SPT to beef meat (mm) 12 3 10 5 3 3 4 3 4 10 3 6 8 3 5
SPT to cetuximab (mm) 9 3 6 14 3 10 7 3 5 8 3 4 9 3 6
Total IgE (IU/mL) 607 248 2080 291 98
Specific IgE (KUA/L)

Beef 20.6 9.7 18.3 2.92 1.23
Pork 8.68 6.47 17.7 1.81 1.24
Lamb 4.64 6.19 5.15 0.78 0.98
Rabbit 2.12 3.66 2.23 <0.35 0.72
Chicken <0.35 <0.35 <0.35 <0.35 <0.35
Turkey <0.35 <0.35 <0.35 <0.35 ND
Bovine seroalbumin 0.57 <0.35 <0.35 0.69 <0.35
Pork seroalbumin <0.35 <0.35 <0.35 <0.35 <0.35
Cat dander 1.32 0.74 0.76 <0.35 0.65
rFel d1 <0.35 <0.35 <0.35 <0.35 <0.35
MUXF3 <0.35 <0.35 17.2 <0.35 <0.35
Ascaris 2.41 ND 2.26 <0.35 0.86
Echinococcus 1.35 2.78 6.96 <0.35 0.45
Anisakis <0.35 <0.35 1.86 ND <0.35
a-Gal >100 18.1 43.6 23.1 9.7

MUXF3, The N-glycan from bromelain; ND, not performed; r, recombinant.
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chicken, turkey, bovine seroalbumin, pork seroalbumin, cat dan-
der, rFel d1,MUXF,Ascaris lumbricoides,Echinococcus spp, and
Anisakis simplex) was conducted by using the ImmunoCAP-250
analyzer (Phadia, Uppsala, Sweden). The streptavidin CAP
(Pharmacia Diagnostics, Uppsala, Sweden) technique was used
to measure IgE antibodies to a-gal, as previously described.1

Briefly, 50 mg of biotinylated a-gal (Glycotech Corporation,
Gaithersburg, Md) was added to each CAP for 60 minutes at
378C before adding undiluted serum. Results were measured in
the ImmunoCAP-100 analyzer (Phadia).

The results of immunological tests in the 5 patients are
displayed in Table I. SPTs were positive against cetuximab and
the beef extract in all patients. No other positive response was
achieved except forDermatophagoides pteronyssinus in 1 patient
with previous allergic rhinitis. The beef extract employed was
routinely tested amongmore than 500 patients studied for chronic
urticaria during 2010 with no positive results, thus making false-
positive results unlikely. sIgE to a-gal was detected in all patients
(range, 9.7 to>100 kUA/L). Three patients suffering from adverse
reactions to cetuximab nonsuggestive of being allergic served as
negative controls for the a-gal-sIgE assay. In addition, all patients
showed sIgE to beef, pork, lamb, and rabbit meats but negative
sIgE to chicken and turkey meats. We observed a significant cor-
relation between a-gal-sIgE and beef meat-sIgE (r 5 0.90, P 5
.03, Spearman rank test). Furthermore, IgE reactivity to beef
was inhibited by a-gal in the 2 patients studied (patients 2 and
3). The responses were dose dependent, but almost complete in-
hibition was achieved at 100 mg/mL (see Fig E1 in this article’s
Online Repository at www.jacionline.org). In keeping with previ-
ously reported data,6,7 positive but low levels of sIgE were found
against helminths and cat dander in 4 patients. However, negativ-
ity of sIgE to nonglycosylated rFel d1 supports the role of a-gal in
cat dander IgE reactivity.

The results of these studies definitively show IgE sensitization
to a-gal in 5 patients with delayed anaphylaxis to meat. To our
knowledge, these are the first reported cases of delayed anaphy-
laxis due to a-gal allergy in Europe with demonstration of sIgE
against this carbohydrate. A history of tick bites, common in rural
areas of the studied area (Galicia, Spain), was present in most
cases, as previously described.9 Although the ticks involved
were not identified, probably they belonged to the Ixodes ricinus
species because it is the predominant tick in northwestern Spain10

where Galicia is located. Furthermore, these results support the
diagnostic utility of SPTs with beef extract and/or cetuximab in
similar cases. These could be preferable to intradermal tests,4

which are more sensitive but less specific and have a higher risk
of systemic reactions. Further studies are needed to evaluate the

prevalence of this type of food allergy in different areas, as well
as to further evaluate the proposed diagnostic tests in a larger
sample of patients.
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FIG E1. Inhibition assays in 2 patients with delayed meat anaphylaxis and
a-gal IgE sensitization (patients 2 and 3). For inhibition assays, 150 mL of
serum was preincubated with 150 mL of PBS a-gal solution at 3 dilutions:
10, 100, and 300 mg/mL. After overnight incubation, results were assayed
in the UniCAP100 Assay. Results are presented as the percentage of
inhibition.
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